fPocumcnt Namcl SpGcificatio n AN EVALtJATION METHOD USING A TEG, A 
METHOD OF MANUFACTURING A SEMICONDUCTOR DEVirE HAVING THE 
TVn. AN ELE MENT SUB STRATE AND A PANEL HAVING THE TEG, A PROGRAM 
FOR CONTROLLING DOSAGE AND A COMPUTER-READABLE RECORDING 

MEDIUM RECORDING THE PROGRAM 

[Title of Invention] — An Evaluation Method using a TEG, A Method of manufacturing a 
Semiconductor Device Having the TEG, An Element Substrate and A Panel Having the TEG, 
A Program for Controlling Dosage and A computer - Readable Recording Medium recording 
the Program 
[Scope of Claims] 
[Claim 1] 

An evaluation method of a TFT characterized by 

a step of fonning a TEG and the TFT over a same substiatc, each having a gate 
electrode over a semiconductor fihn which is formed to have a low concentration impurit>^ 
region overlapping the gate electrode, 

a step of measuring resistance of the low concentration impurity region of the TEG, 

and 

estimating an impurity concentration of the low^ concentration impurity region of the 
TFT by the resistance. 
[Claim^ 2] 

An evaluation method of a TFT characterized by 

a step of foi ming a TEG and the TFT over a same substrate, each having a gate electrode 
that is laminated with a first conductive film and a second conductive film over a 
semiconductor film wliich has a low conccntiation impurity region overlapping tlic gate 
electrode. 

a step of measuring resistance of the low concentration impurity region of flic TEG, 

aiid 

estimating an impurity concentration of the low concentration impurity region of the 
TFT by the resistance 

wherein an edge of tlic first conductive film extends over an edge of the second 
conductive film, 

wherein a side edge portion of the semiconductor film is provided between the edge 
of the first conductive film and the edge of the second conductive fihn. 

[Claim 3] 

The evaluation method of the TFT according to Claim 2, characterized in that the 

fust conductive film is fonncd fiom a TaN film, and the second conductive fihn is fomicd 
fi^om a W film. 
[Claim 4 ] 

An evaluation method of a TFT characterized by 

a step of forming a TEG and the TFT over a same substrate, each having a gate 
electrode with a taper over a semiconductor film wliich is formed to have a low^ concentration 
impurity region overlapping the taper of the gate electrode, 

a step of measuring resistance of tlic low concentration impurity region of tlic TEG, 

and 

estimating an impurity concentration of the low concentration impurity region of tlie 
TFT in accordance with the taper by the resistance. 
[Claim 5] 

An evaluation method of a TFT characterized by 
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a step of forming a TEG and the TFT over a same substrate, coch having a gate 

eleetrodc that is laminated with a first conductive fihn and a second conductive film each 
having a taper over a semiconductor film which has a low concentration impurity region 
overlapping the taper of the gate clc^strodc, 

a step of measuring resistance of the low^ concentration impurity region of the TEG, 

and 

estimating an impurity concentration of the low concentration impurity region of the 
TFT in accordance with the taper by the resistance, 

wherein an edge of tlie first conductive film extends over an edge of the second 
conductive film, 

wherein a side edge ponion of the semiconductor film is provided between the edge 
of tlie first conductive film and the edge of the second conductive film. 
[Claim 6] 

The evaluation method of the TFT according to Claim 5, characterized in that the 

first conductive film having the taper is formed from a TaN film and the second conductive 
film having the taper is formed fi'om a W film. 
[Claim 7] 

An evaluation method of a TlFT characterized by 

a step of foiming ffiTEG and the TFT over a same substrate, each having a gotc 

electrode that is laminated with a first conductive film and a second conductive film over a 
semiconductor film 

a step of measuring resistance of the low concentration impurity of ^^first TEG; 

: a step of measuring resistance of the channel forming region of ^Isccond TEG; 

a step of measuring i-esistancc of the impurity region of ^ tliird TEG; 

estimating impurity concentrations of the low^ concentiation impuritv^ region, the 
channel forming region and the impvuity region in the TFT by the resistance, 

wherein the TEG includes the first TEG fonned to be provided a aide edge portion of 
the semiconductor film between an edge of the first conductive film and aji edge of the 
second conductive film, 

wherein the second TEG fomied to be extended an edge of the second <;onductivc 
film over a side edge portion of the semiconductor film, 

wherein die third TEG fonned not to be extended an edge of the first conductive film 
over a side edge portion of the semiconductor film^ 

[Claim 8] 

The evaluation method of the TFT according to Claim 7, characterized in tliat a 
plurality of the first to the third TEGs are provided. 
[Claim 9] 

The evaluation method of the TFT according to Claim 7, characterized in that the 

first cojiductive film is fonned from a TaN film and the second conductive film is formed 
from a W film. 
[Claim 10] 

The evaluation method of flic TFT according to Claiin 7, characterized in that edges 

of the first conductive film and the second conductive film have a taper. 
[Claim 11] 

The evaluation method of the TFT according to Claim 1 . characterized in that in the 

TEG, a correlation of the resistance and an overlapping position of the first conductive film or 
the second conductive film and the semiconductor film is obtained. 
[Claim 12] 

Tlie evaluation method of the TFT according to Claim 2, chai aeteri^d in that in the 
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TEG, a correlation of tlic resistance in the TEG aiid an overlapping position of the first 
* conductive film or the second conductive fibn and the sciniconductor film is obtained. 
[Claim 13] 

The evaluation method of the TFT according to Claim 4, characterized in that in the 

TEG, a eoiTclation of the resistance in the TEG and an overlapping position of floe first 
conducti ve film or the second conductive film and tlic somieoTKiuctor film is obtained. 
[Claim 1 4 ] 

Tlic evaluation method of the TFT according to Claim 5, <?haractcrizcd in that a 

correlation of the resistance in tlie TEG and an overlapping position of the first conductive 
film or the second conductive film and the semiconductor film is obtaioed. 
[Claim 15] 

The evaluation method of the TFT according to Claim 7, ■ cliaraetcrizcd in tliat a 

correlation of the resistance in the TEG and an overlapping position of tlic first conductive 
fihn or the second conductive film and the semiconductor fihn is obtained. 
[Claim 16] 

Tlic evaluation method of the TFT according to Claim K charaoteriigcd in that tlic 

TEG has a test element for measuring resistance of i lovi' concentiation impurity region. 
[Claim 17] 

Tlic evaluation method of the TFT according to Claim 2, ciiaractcrizcd in that the 

TEG has a test element for measuring resistance of | low concentration impurity region. 
[Claim 18] 

— The evaluation method of the TFT according to Claim 4, characterized in that the 

TEG has a test element for measuring resistance of | low concentration impurity region. 
[Claim 19] 

The evaluation method of the TFT according to Claim 5, chaiacterizcd in that the 

TEG has a test element for measiuing resistance of | low concentration impurit\^ region. 
[Claim 20] 

The evaluation method of the TFT according to Claim 7, characterized in tliat the 

TEG has a test clement for measuring resistance of | low concentration impurit\^ region. 
[Claim 21 ] 

% method of rnanufaeturing a scmieonduetor device characterized by having TFT 

manufactured by using j^cjevaluation method as recited in Claim L 
[Claim 22] 

'h method of n; ^ anufacturing a scm tee^rKi^of'dcv^ee-chaa^ ^ct by having I TFT 
manufactured by using ^c evaluation method as recited in Claim 2. 
[Claim 23] 

li method of manufacturing a scmieonduetor device characterized by having i TFT 
manufactured by using jM^cvaluation method as recited in Claim 4. 
[Claim 2 4 ] 

^ method of manufacturing a semiconductor device charactcri2xxi by having | TFT 
manulactured by using evaluation method as recited in Claim 5. 
[Claim 25] 

|K method of manufacturing a semiconductor device characterized by having | TFT 
manufactured by using |j|g evaluation method as recited in Claim 7. 
[Claim 26] 

A method of manufacturing a semiconductor device including a TFT including a 
semiconductor film having an impurity region formed over an insulating substrate, and a gate 
electiode fonncd over the semiconductor film by using a mask, characterized by 

fomiing a TEG having impurity feg^fing in a plurality of i-cgions on the insulating 
substrate. 



3 



d. 



^calj^^ misaligruncnt of a mask of die TEG before and^or after an iictivation step 
. of the TFT, aij d 

I^HliililM shrinkage or cxpansiomof the substrate by the js^lgculi^^ of 
the maak. 
[Claim 27] 

A method of manufacturing a semieonduetor deviec ineluding a TFT inchiding a 
scmieonductor film having a low^ eonecntration impurity region and a high eoneontration 
impurity region foamed over an insulating substrate, and a gate cleetiodc fonncd over tlie 
semiconductor film by using a mask so as to overlap the low coneentration impurity region, 
characterized by 

forming a TEG having a low eonc<;ntration impurity region and a highooneentration 
impiuity region in a pliu-ality of regions on tlic insulating substrate. 

^^M^^^ misalignment of a mask of the TEG before and^or after an activation step 
ofthcTFX ft gd ^^^^^^ 

^fiUj^nS shrinkage or expajision of the substrate by the H^iiltt^^misalignment of 
tlie mask. 
[Claim 28] 

An article characterized in 

diat a TEG and a TFT over a same substrate, having a gate ■ electrode over a 
scmieonductor film which is formed so as to have a lov^^ concentration impurity region 
overlapping the gate electrode. 
[Claim 29] 

An article characterized in 

that a TEG and a TFT over a same substrate, having a gate electrode laminated with 
a first conductive film and a second conductive film over a semiconductor film which has a 
low concentration impujity region overlapping the gate electrode, 

wherein an edge of the first conductive film extends over an edge of the second conductive 
film, 

wherein a side edge portion of the semiconductor film is provided between the edge of the 
first conductive film and the edge of the second conductive film. 
[Claim 30] 

The article according to Claim 29, characterized in that the first conductive film is 

fomicd from a TaN film and the second conductive film is fonncd from a W film. 
[Claim 31] 

The article according to Claim 28 ehaiaetcrizcd by including a gate electrode having 
a taper over a acmiconduetor film which has a low concentration impurity region overlapping 
the gate electrode. 
[Claim 32] 

The article according to Claim 29 characterized by ineluding a gate electrode having 
a taper over a scmieonductor film which has a low conccntiation impurity region overlapping 
the gate electrode. 
[Claim 33] 

A program for controlling a dosage for operating a computer that controls a quantity of 
impiu'ities to be added of a TFT provided over a same substrate as n TEG 

as operation means for obtaining a resistance distribution of the TEG, 
as means for memorizing a manufacturing condition of a TFT or a design condition 
of a device, 

as mc(ms for judging an quantity of impurities to be added based on the means for 

memorizing, and 

as means for setting a doping apparatus of quantity of impurities that is obtained from the 
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means for memorizing. 
. [Claim 3 1 ] 

A program for controlling a dosage for ppcratiiig a eompntcr that eontrols a quantity of 
impurities to be added of a TFT that has a gate electrode formed by using a mask and that is 
provided over a same substrate as a TEG 

as operation means for obtaining a resistance distribution of the TEG by making operation 

ef a misalignment af ^^rtte mask, 

as mcang for memorizing a manufacturing condition of a TFT or a design condition of a 

device, 

as means for judging an quantity of impurities to be added based on the means for 
memorizing, and 

as means for setting a doping appaiatus of quantity of impurities that is obtained from the 
means for memorizing, 
[Claim 35] 

A computer - readable recording mcdixun fliat records a program for contix^Uing 
dosage for operating a computer that controls a quantity of impurities to be added of a TFT 
provided ox^cr a aamc substiate as a TEG 

as operation means for obtaining a resistance distribution of tlic TEG, 

as means for memorizing a manufactming condition of a TFT or a design condition 
of a device, 

as means for judging an quantity of impurities to be added based on the means for 
memorizing, and 

as means for setting a doping apparatus of quantity of impurities that is obtained from the 
means for memorizing. 
[Claim 36] 

A computer - readable recording medium that records a program for eontiollijng 
dosage for operating a computer that controls a quantity of impurities to be added of a TFT 
that has a gate electrode formed by using a mask and that is provided over a same substi'atc as 
a^FEG 

as operation means for obtaining a resistance distribution of the TEG by making operation 

©f a misalignment ef the mask, 

as means for memorizing a manufactiu'ing condition of a TFT or a design condition of a 

device, 

v?s means for judging an quantity of-^ gi rapurities to be add ed- bascd on the mcUris for 

mcmoi-i^ng.-and - - - 

as means for setting a doping appai atus of quantity of impiu-ities that is obtained from the 
means for memorizing. 

[Detailed description of the Invention] 

BACKGROUND OF THE INVENTION 
1 Technical Field of the Invention 
[0001] 

[Technical Field of the Invention] The present invention relates to an evaluation 

method of a thin film transistor or a method of manufacturing the same, or a method of 
manufacturing a semiconductor device having the thin film transistor. Further,, the present 
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invention relates to a program or a recording medium to control a quantity of impurities to be 
added based on the evaluation method. 
^. Descript ion of the Related Art 

[0002] [Prior Art] A characteristic deterioration phenomenon due to hot carriers is 

given as a physical phenomenon about life expectancy in a semiconductor element typified 
by a thin film transistor (hereinafter, referred to as a TFT). A hot carrier is caused by a hole 
and an electron in a nonequilibrium state that exceeds a temperature of a lattice system, and 
particularly, the electron is called a hot electron. As a size of a device becomes smaller, a 
local electric field becomes larger. A malfunction or a decrease of an operation function of a 
semiconductor device, or reduction of drain current to drain voltage is caused by the thus 
generated hot carriers, which makes a device property or performance of a semiconductor 
device deteriorate. 

[0003] Herein, a phenomenon of deterioration by a hot electron is described. When 

a semiconductor element is operated, a high electric field region is formed in a drain region, 
specifically, in the vicinity of a junction region of a channel forming region and the drain 
region. The electron that has flowed into this high electric field region becomes a hot 
electron having a extremely high energy. At this time, a portion of the hot electrons are 
injected into a gate oxide film, or generate an interface level on Si - Si02 interface, thereby 
changing an element characteristic. In addition, there is not only a hot electron of the channel 

electro n but als o a suS strate hot electron. 

[0004] — Further, there is injection of a carrier which is generated by 

collision ionization or avalanche multiplication into an oxide film as a hot carrier (Drain 
Avalanche Hot Carrier: DAHC) and a hot electron injection generated by secondary collision 
ionization (Secondarily Generated Hot Electron: SGHE). Note that details thereof are 
described in submicron device II p.l21 to 142 (written by Mitsumasa Koyanagi, Maruzen 
Co., Ltd.). 

[0005] As a method for preventing a deterioration due to such a hot carrier, it is 

known a Lightly Doped Drain (LDD) structure TFT which is provided a region added an 
element of impurity at low concentration (a first low concentration impurity region) between 
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a channel forming region and a source region or drain region. 

[00061 Further, as a method for preventing performance reduction due to parasitic 

resistance of an LDD region, it is known a Gate-Overlapped LDD<GOLP) structure TFT 
which is arranged an gate-overlapped region overlapping LDD region with a gate electrode 
across a gate insulating film (a second low concentration impurity region). It is known that 
high electric field of a drain vicinity is relieved to be prevented hot carrier injection by using 
these structure like this, which is effective for preventing a deterioration phenomenon. 
[0006^ 00071 The reliability of this GOLD structure TFT greatly depends on an impurity 
concentration in a gate-overlapped region. When an impurity concentration of an gate- 
overlapped region is high, a strong electric field generates on an interface of a channel 
forming region and the gate-overlapped region, a generation quantity of hot carriers becomes 
large, and characteristics deterioration of a TFT such as on-state current reduction is serious. 
[OOO7 400081 On the other hand, in case that an impurity concentration of a gate-overlapped 
region is reduced to some extent, as an electric field intensity of an interface between a 
channel forming region and a gate-overlapped region decreases, an electtic field intensity of 
an interface between a drain region and the gate-overlapped region increases. However, it is 
desirable that a maximum of an electric field becomes small and characteristics deterioration 
of a TFT becomes small . 

rOQO8 ^00091 However, when the impurity concentration of the gate-overlapped region is 
'fiSrthe r lowered, a strong electric field generates on the interface between the drain region and 
the gate-overlapped region. Thus, even when the impurity -concentration of the gate- 
overlapped region is low, characteristics deterioration of a TFT increases. Therefore, it is 
important to grasp an impurity concentration of a gate-overlapped region more precisely to 
improve reliability of a semiconductor element. 

1060 900101 And so, a method for estimating an impurity introduction in 

consideration of a dosage dependence and an impurity concentration distribution of a thermal 
diffusion area by a simulation has been used in an LSI field. This is a method for simulating 
by a step including a calculation of an impurity concentration distribution of an impurity 
difilised region based on a. total amount of introduced impurities, in the case where impurities 



are introduced into a semiconductor substrate, and the impurities are diffused by a heat 

treatment to obtain the impurity diffused region. (Refer to Patent Document l^r 
[PfltCTit Document 11 : Japanese Patent Laid-Open No. Hei 139044.^ 

[Prnhlcma to bo aolvcd bv the Invcntionl OOlll S pecifically, a method for fwrning only a 
lower conductive film over a semiconductor film and then measuring resistance of a 
measurement element that has been formed by adding impurities thereinto, in order to grasp 
an impurity concentration of a gate-overlapped region (Lov region) that is overlapped with 
only the lower conductive film of a gate electrode has been employed in a field of a thin film 
transistor. In this case, only an element for measuring resistance of a gate-overlapped region 
is formed over another substrate, or the number of masks is increased to form an element for 
measuring resistance in a portion of substrate. 

10044 400121 However, it is difficult to precisely measure resistance of a Lov region in this 
method, since a gate electrode of a gate-overlapped region formed in a self-alignment process 
is subjected to taper-etching and anisotropic etching, as well as increasing the number of the 
steps. This is because a TFT and a measurement element caimot be formed over the same 
substrate and in the same process. 

{004^ 00131 Thus, it is an object of the present invention to provide a method for 
manufacturing an element for measuring Lov resistance, an evaluation method using the 
element for measuring Lov resistance, an element substrate and a panel having the element 
for measuring Lov resistance. 



SUMMARY OF TH E INVENTION 



[Means to solve the problcms1 00141 In view of above described object, the present invention 
is characterized by forming a TEG (a group of elements for evaluation; Test Element Group) 
having a test element (an evaluation element for measuring an impurity concentration of a 
gate-overlapped region is referred to as a Lov resistance monitor, in particular). 

f 00 151 Particular! V. it is characterized in that alignment of a mask^mask alignment) 

to be used in manufacturing a gate electrode of a Lov resistance monitor is misaligned 

daringly to manufacture it, and impurity concentrations of respective regions are grasped 

precisely by obtaining a sheet resistance distribution in accordance with a source/drain region 

(a high concentration impurity region), a gate-overlapped region and a channel forming 

region. 
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[QftM 00161 In addition, the present invention is characterizsed in that 

misalignment of a mask is evaluated by measuring an electric characteristic of a Lov 

resistance monitor without an observation with a SEM or the like. Note that misalignment of 

a mask of a single gate structure can be also evaluated besides a GOLD structure, for 

example. 
[0015] 



BRIEF DESCRIPTION OF THE DR AWINGS 
[0017 ^ FIG. 1 shows a TEG of th e present invention. 

I0018I FIG. 2 shows a manufacturing _$iep_jQ£ajaEG_QfJhe present invention, 

[00191 FIG. 3 shows ajgi3^mpiitex^YsLemJ3i£l3^^^ 

[00201 FIG. 4 shows an experimental res ult of the present invention. 

[00211 FIG . 5 shows an experimental result of the prese niiiivgjitiim. 

100221 FIG. 6 shows an experimental resul t of the present invention. 

l(mSi FIG. 7 shows an experimental result of the present invention. 

[0024^ FIG. 8 shows a TEG of the present invention. 

1002^1 FIG. 9 shows an ev^luati-O^^^^^^^ 

!h_ej3re-S.ent-iuy_entim, 

DETAILED DESCRIPTION OF THFrPR^EFERRED EMBODIMENTS 
[0026] Specificallv. as shown in FIG. 1, evaluation elements (A) to (D) are 



manufactured as a Lov resistance monitor, in which mask alignment is misaligned with a sub 
|am interval, and resistance measurement is performed on them. Each gate electrode of the 
test elements has a laminated structure of a lower conductive film (a first conductive film) 
101 and an upper conductive film (a second conductive film) 102, and has a structure in 
which an edge of the lower conductive film extends out of an edge of the upper conductive 
film. 

[004^ 00271 The test element (A) constitutes a Lov resistance monitor to measure sheet 
resistance of a source/drain region. It is provided so that edges of a lower conductive film 



101 and an upper conductive film 102 do not extend out of a side edge portion of a 
semiconductor film 103 (one of edges which is parallel with the direction that carriers flow in 
FIG. 1), seen in a top face or a magnified view of a cross-sectional view taken along A-A 
[O(H^ 00281 The test element (B) constitutes a Lov resistance monitor to measure sheet 
resistance of a gate-overlapped region. It is provided so that an edge of a low^r -conductive 
film 101 is aligned with a side edge portion of a semiconductor film 103, seen in a top face or 
a magnified view of a cross-sectional view taken along B-B \ 

[Ofri-fr [00291 A test element (C) also constitutes a Lov resistance monitor to measure sheet 
resistance of a gate-overlapped region. It is provided so that a side edge portion of a 
semiconductor film 103 exists between an edge of a lower conductive film 101 and an edge 
of an upper conductive layer 102, seen in a top face or a magnified view of a cross-sectional 
view taken along C-C 

[004 ^00301 The test element (D) constitutes a Lov resistance monitor to measure sheet 
resistance of a channel fomiing region. It is provided so that an edge of upper conductive 
film 1 02 is aligned with a side edge portion of a semiconductor film, or the edge of the upper 
conductive film 102 and an edge of a lower conductive film 101 extend out of the side edge 
portion of the semiconductor film 103, seen in a top face or magnified view of a <:ross- 
sectional view taken along D-D\ 

[00 ^00311 N ext, a measurement of sheet resistance is described. For example, when the 
test element (A) is used and'^heet resistance in a source/drain region is measured, it is 
understood that the sheet resistance is proportional to 1/ (-X-a), since it is proportional to the 
length L and inversely proportional to the width W. Here, the X shows a condition that a 
mask alignment is daringly misaligned (an alignment condition), and the a shows 
misalignment of a mask alignment (misalignment), how much masks are misaligned to form 
respective evaluation elements. 

[ftft ^00321 The misalignment a can be obtained by using these characteristics, and sheet 
resistance of a gate-overlapped region and the like can be calculated by using the calculated 
a. In addition, misalignment of a mask can be evaluated by measuring electric characteristics 
without observing with an optical microscope, a SEM or the like, according to the present 
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invention. 

[00 ^00331 FIG. 8 (A) shows a substrate 800 over which a panel portion 801 in which a 
TFT element is provided (a region that is used as a panel over a substrate and that includes a 
pixel portion and a driver circuit portion) and a Lov resistance monitor 802 are formed. The 
present invention is characterized in that a TEG such as a Lov resistance monitor and a TFT 
can be formed over the same substrate like this. In other words, evaluation of a low 
concentration impurity region formed in a gate-overlapped region can be grasped precisely, 
since taper etching or anisotropic etching can be performed simultaneously on a ^ate 
electrode of TFT and a gate electrode of a TEG such as a Lov resistance monitor, 
[00 ^00341 I n addition, FIG, 8 <B) shows a magnified view of a Lov reisistance monitor. 
The Lov resistance monitor 802 has a TEG having a Lov resistance monitor formed a pad 
which includes semiconductor film 804 and a gate electrode 805 and which is connected with 
a gate electrode, source electrode, and drain electrode. And an alignment condition of a test 
element of the Lov resistance monitor is set, so the alignment condition is set as X = a, b, c, d 
in FIG. 8(B). 

[00^4^ 00351 A resistance distribution of a gate-overlapped region corresponding to a tapered 

shape of a gate electrode can be obtained by measuring sheet resistance of a Lov resistance 

monitor formed like this, which cannot be obtained in a conventional manner. 

In other words, according to the present invention, it is possible to precisely grasp impurity 

concentrations of a gate-overlapped region, a source/drain region and a channel forming 

region. 

[00^^ 00361 In addition, the present invention can compile the obtained 

resistance distribution into a database, and select the most suitable quantity of impurities to 
be added, in various design conditions of a circuit or the like. And the present invention can 
provide a program to be selected from a database, or a recording medium which can be read 
by a computer, and can obtain a desired quantity of impurities to be added Xa dosage) in a 
short time, without depending on an experience of a practitioner. And a method for 
manufacturing of a semiconductor device which output the obtained dosage to a doping 
apparatus and design a device having desired characteristics efficiently ^design control 
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system) can be provided. 
[0026] 

[0037] In addition, according to the invention, misalignment of a ^^^a^<:an be 

evaluated precisely without observing with a SEM, by calculating misalignment a from 
measurement electric characteristics of a TEG such as a Lov resistance monitor. In this case, 
the TEG such as a Lov resistance monitor may be a so-called LDD structure having a Lightly 
Doped Drain (LDD) region in which a region added with impurities at a lower concentration 
than a source drain region (a low concentration impurity region), may be a so-called GOLD 
structure in which an LDD region overlaps a gate electrode, or may be a so-called single 
drain structure without a low concentration impurity region. 

[002^M2SL=And the present invention can provide an element substrate having a TEG such 
as a Lov resistance monitor like this, a panel and a method for manufacturing them. A panel 
is a panel of a display device that is mounted on a display portion of a semiconductor device 
such as a display device having a liquid crystal device (a liquid crystal display device), or a 
display device having a light-emitting element (a light-emitting device), and the panel has a 
pixel portion or a driver circuit portion. Of course, in a step of completing as a panel, there is 
a case where a TEG such as a Lov resistance monitor is cut and removed. 

[Embodiment mode for carrying out the Invci->tion] flfl32L=Hereinafter, embodirnent modes of 
the present invention will be described with reference to the drawings. Note that an impurity 
^o be dopedlnto a gate^bvef lapped^gibh"in Evaluating a Lov resistance monitor to be 
described in Embodiment Mode hereinafter may be either an acceptor or a donor. 

(Embodiment Mode 1) 

[0040] This Embodiment Mode concretely describes a method of manufacturing 

evaluation elements (A) to (D) of a Lov resistance monitor, and a way of obtaining sheet 
resistance in a source / drain region, a gate-overlapped region, and a channel forming region. 
[9ft^ Q04n FIG. 2 shows a GOLD structure TFT (hereinafter, referred to as a TFT) 
provided for a panel portion, and manufacturing steps of the test elements (A) to (D) shown 
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in FIG. 1 and cross-sectional views seen from a-a\ b-bVc-c', d-d'. First, as shown in FiG. 2 
(A), a base film 201 is formed to prevent penetration of impurities from a substrate, over the 
substrate having an insulating surface <an insulating substrate) 200. 

[0042] And impurities are added into a crystallized semiconductor film 202 over 

the base film in order to control a threshold value (channel dope), a gate insulating film 204 is 
formed, a TaN film 205a as a lower portion conductive film of a gate electrode and a W film 
205b as an upper portion conductive film thereof are formed. Then, a first resist 206 is 
formed over the W film, and taper etching is performed on the W film 205a and the TaN film 
205b. 

[ftQ;y^ Q0431 After that, the W film is etched by anisotropic etching to form the gate electrode 
without removing the resist 206 as shown in FIG. 2 <B). 

[00 ^00441 Then, as shown in FIG. 2 (C), a phosphorus (P) ion is injected so as to form a 
source / drain region 209 and a gate-overlapped region 208. Note that in this Lov resistance 
monitor, the source/drain region and the gate-overlapped region are doped simultaneously. 
[00 ^00451 And, as shown in FIG. 2<D), a passivation film 210 and an interlayer insulating 
film 2 1 5 are formed. 

[ftft ^00461 As described above, a resistance measurement is performed on a Lov resistance 
monitor that is a TEG formed on the same time and substrate as a TFT. 

(00 ^00471 Next, a resistance measurement is described. Note that alignment conditions 
-aTe^n4sa4i^ed-with-an4nterval-ot0^5-p=^^m4ike-^ the 
right side of the baseline shown in FIG. 1 is regarded as a plus and the left side of the baseline 
is regarded as a minus, in respective Lov resistance monitors to be measured in this 
embodiment mode. 

[(W;^ 0048] First, when each resistance of the channel forming region and the gate- 
overlapped region are ignored in the test element (A), 
R,=RsD-L/(-X,-a)...(l) 
R2 = RsD-L/(-X2-a)...(2) 

are obtained. Note that X] and X2 are each an alignment condition in which an mask 
alignment is misaligned daringly, Ri and R2 are each resistance value measured by the Xj and 

13 



Xa, RsD is a sheet resistance of a source/drain region, L is a width of a lower portion 
conductive film, a is misalignment of a mask. It should be noted that the L is much larger 
than that of the gate-overlapped region. 
lO03^M42LAccording to the above equations (1), (2) 
a=( -Ri • X1+R2 • X2) / (R1-R2) . . .(3) 

[QOSOl Because of the equality of the equation (3), the misalignment a can be 

calculated by substituting a measured value R and an alignment condition X in this equation. 
In other words, the equation (4) is obtained. 
RsD=R(-X-a)/L...(4) 

fOftSg tOOSll N ote that in the test element (A), the misalignment a of a mask is a P 0.3. 
[003 ^00521 In addition, when resistance in the channel forming regions are ignored in the 
test elements (B) and (C), the next equation is obtained. 
R = Rlov • L/ {Llov- (X+a)}...(5) 

f0053] N ote that Rlov indicates sheet resistance of the gate-overlapped region, and 

Llov indicates a length of the gate-overlapped region. 
I0©4e}fiflS4LFrom the equation (5), 
Rlov = R (LLov-X-a) /L . . .(6) 
is obtained. 

[6044- ^00551 , Further, in the test element (D), the next equation is obtained. 
R = Rch.LAV...(7) - - 

[00561 N ote that Rch indicates sheet resistance of the channel forming region. 

[004 ^00571 From the equation (7), 
Rch = R-W/L...(8) 
is derived. 

[664 ^00581 Sheet resistance of the respective regions can be obtained from the equations 
(4), (6) and (8) as described above. 

[0044^ 00591 And FIGS. 4 and 5 each show sheet resistance of a source/drain region by using 
ones (measurement element 1, 2) in which a channel dope quantity is 1.8 x 10 ions/cm ^ and 
ones (measurement element 3, 4) in which a channel dope quantity is 1.5 x lO'^ ions/cm^, and 
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each of which has a structure shown by the test element (A). Note that FIG. 4 is a case 
where correction of misalignment of a mask is not considered, and FIG. 5 is a graph in which 
correction of misalignment of a mask calculated from the equation -(4) is considered. 
{004^0060] Before the correction shown in FIG. 4, resistance R does not have a 
proportionality relation with -1/X, but resistance R has a proportionality relation with - 1/ (- 
X-a) by correcting misalignment of a mask as shown in FIG. 5. Thus, it can be confirmed 
that the calculated a is right. As apparent from FIG. 5 or R = (L/Rsd) • (l/-X-a) which is 
changed from the equation (4), a correlation that the resistance R has a proportionality 
relation with (1/- X-a) can be obtained, according to the present invention, 
10646 400611 In addition, by the misalignment a of a mask and the equations (4), (6) and (8), 
resistance distribution in a channel-length direction of the channel forming region 
corresponding to a tapered shape of the gate electrode, the gate-overlapped region and the 
source / drain region can be obtained precisely as shown in FIG. 6. Further, a graph in which 
the resistance of FIG. 6 is converted into sheet resistance is shown in FIG. 7. 
|6Q4y }00621 Resistance of a gate-overlapped region has been calculated only as an average 
value by a conventional method, since it does not correspond to a tapered shape of a gate 
electrode. However, a resistance distribution corresponding to a tapered shape of a gate 
electrode can be obtained according to the present invention. As apparent from FKi. 7, the 
present invention shows sheet resistance corresponding to a taper of a gate-overiaf^ed region 
4Dredsely^-and-asj::^Qmpared_3adlh_axo^ 
electric characteristics can be obtained. 

1004 800631 In addition, since, in particular, a reliability of a GOLD structure 

depends greatly on an impurity concentration of a gate-overlapped region, it is a measure of a 

life time of a TFT to use an obtained sheet resistance value of the gate-overlapped region, 

without performing a long term reliabihty test. 
[00 4 9] 

(Embodiment Mode 2) 

I0064I According to the present invention, it is possible that real misalignment is 
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measured by an electric characteristics measurement using characteristics of the 
misalignment aof a mask of the test element. The real misalignment indicates misalignment 
from designed location due to shrinkage of a substrate or the like. This misalignment can be 
evaluated precisely by calculating from an electric characteristics measurement by using 
misalignment a. At this time, a TEG or a TFT may be, for example, a simple single drain 
structure (in which a low concentration impurity region is not provided), besides a GOLD 
structure. In other words, the real misalignment can be eyaluated with a test element which is 
laminated with a semiconductor film and a conductive film forming a gate electrode, and 
which is misaligned with a from a baseline. 

{Q&^0 ^00651 In this embodiment mode, a method for measuring real misalignment by an 
electric characteristics measurement is described. 

[0054^ 00661 Shrinkage or expansion of substrate due to a heating step is grasped by 

arranging plural evaluation elements over a substrate, preferably in four angles of a substrate. 

In other words, evaluation elements as shown in FIG. 8B are arranged in four angles of a 

substrate, and misalignment a of a mask of each evaluation element is calculated after a heat 

treatment for activation or the like. And then, shrinkage or expansion of the substrate can be 

evaluated from the difference between them, also real misalignment can be evaluated. Note 

that a TEG that rotates a direction of the TEG shown in FIG. 8 (B) at 90 degrees can be 

formed in each line to calculate misalignment of an X-axis and a Y-axis direction at this time. 

' [006^ 00671 For example, shrinkage or expansion of a substrate can be evaluated from the 

difference between misalignment al and a2 and from that between misalignment a3 and a4 

of the test elements which are formed in the four angles of the substrate as shown in FIG. 9, 

Note that the obtained shrinkage or expansion of a substrate may be 1 5 to 20 ppm or less. 

[00 ^0068 1 Like this, misalignment of a maks can be evaluated precisely by 

obtaining alignment a by a measurement of electric characteristics of a TEG, without 

observing with a SEM or the like. 
[0054] 

(Embodiment Mode 3^ 
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|00691 This embodiment mode describes a computer system which compiles 

conditions such as a sheet resistance value of a gate-overlapped region and that of length 

dependence of the channel-length direction {a gate overlap length <:ondition), a activation 

condition dependence, a length dependence of a channel-length direction of an active layer <a 

channel-length condition), a TFT structure, and a condition of reliability in a database and 

controls a quantity of impurities to be added (a dosage) with reference to FIG. 3. 
[0055] 

[0070] FIG. 3 (A) shows a constitution of a computer system and it has a terminal 

301, a doping apparatus 302, a computer 311 and measuring means 321. 
100564 00711 The terminal 301 includes a unit to input a manufacturing condition of a 
semiconductor element or a design condition of a device (one having a predetermined 
function by gathering plural semiconductor elements, e.g. a shift register, a signal line driver 
circuit or the like) and the like. Note that a personal digital assistant (PDA), a computer or 
the like may be used for the terminal 301. And the terminal 301 and the doping apparatus 
302 are provided in a place for manufacturing a device (e.g. a clean room). 
[005^ 00721 Various computers such as a personal computer, a workstation, a mainframe 
computer are included in the computer 311. The -computer includes a hardware unit, which is 
provided with a general computer, such as a central processing unit <CPU), a main memory 
unit (main memory: RAM), a coprocessor, an image accelerator, a cache memory, an input- 
output control unit (I/O) and the like. In addition, an external meiTiOry storage device such as 
a hard disc device and the like, a communication means such as Internet and the like can be 
provided. 

^00^ 00731 In addition, a measuring means 321 has a function for measuring resistance of a 
TEG. 

[00^ 00741 A nd the computer 311 includes a computing unit 312 for calculating 
misalignment of a mask from a resistance value measured by the measuring means 321 and 
obtaining resistance distribution, a memory unit 313 by which a condition of a semiconductor 
element or a device that is inputted from the terminal, arnd reliability information such as an 
optimum resistance value of a gate-overlapped region is inputted, and the condition is 
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compiled into a database and memorized, a judging unit 314 forjudging and selecting an 
optimimi quantity of impurities to be added from the database, and a setting unit 315 for 
setting the selected quantity of the impurities to be added in the doping apparatus. Note that 
the computer 3 1 1 may have an output unit that can output a predetermined quantity to be 
added by printing or displaying. In addition, preferably a unique condition of each doping 
apparatus is memorized in the memory unit 313, and the most suitable quantity to be added 
may be selected by the judging unit 314. 

[0060 ^00751 And when an optimum quantity to be added is selected from the database (the 
path shown in the solid line), the judging unit 314 is allowed to judge and select an optimum 
quantity to be added, based on a correlation obtained by the computing unit 312 or a 
condition memorized by the memory unit 313, and the doping apparatus 302 is allowed to set 
the quantity to be added by the setting unit 315. 

[0064 ^00761 Alternatively, when a quantity to be added is set by using a measured resistance 
value (the path shown by the dotted lines), the computing unit 312 is allowed to calculate 
misalignment of a mask and obtain a correlation to confirm a precise resistance distribution 
based on resistance obtained from the measuring means 321, and the doping apparatus 302 
may be allowed to set the quantity to be added based on the correlation obtained by the 
setting unit 315. 

10063 400771 The computer 3 1 1 like this may be provided in a place for manufacturing a 
_deYice_or_in_^another. place — When_itJs .provided in_another place, each condition of the 
terminal 301 may be inputted into the judging unit 314 via a network. Also, the measuring 
means 321 may be provided in a place for manufacturing a device or in another place. When 
it is provided in another place, each result by the measuring unit may be inputted into the 
computing unit 312 via a network. In addition, the measuring means 321 and the computer 
3 1 1 may be provided in the same place. 

[0063^flfl2SL=Next, by using a flow chart shown in FIG. 3 (B), a system flow about the path 
shown in the solid line is described. First, resistance of the test elements (A) to (D) formed 
under each condition are measured, the computer is allowed to calculate misalignment a 
based on the resistance to obtain a correlation of the resistance and (-X-a). The database in 
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. which these forming condition (typically, a condition for activation, a channel-length 
condition, a gate overlap condition, a reliability condition and other conditions, or a TFT 
structure), a resistance value, misalignment a, etc, are stored, is accessed, and an optimum 
impurity concentration of a gate-overlapped region is judged and selected according to a 
required way of using a device. 

[0064 ^00791 A fter that, the result of the selected quantity to be added is displayed, and the 
quantity to be added may be set in the doping apparatus or printed and outputted. Moreover, 
the obtained data of the quantity to be added or the like may be stored and memorized in the 
database. 

fQ06^ 00801 Such a computer system may be manufactured by using software such as a 
program or hardware. And the computer system may be provided for the doping apparatus, 
and may be performed through network communication. 

[0066 ^00811 Bv the above described computer system to control a quantity to be added, a 
quantity of impiirities to be added can be determined efficiently. And furtfier, by the 
computer system of the present invention, a constant result can be obtained in a short time 
regardless of an experience of a practitioner. 

[006? ^0082| Further, if a correlation of an impurity concentration, reliability and an initial 
characteristic of a gate-overlapped region is compiled into a database, it can be made a 
standard of judgment for estimating a life time by evaluating TEG. For cxBxnple, in a mass 
production factory, it is difficult to conduct a reliability evaluation (deterioration test), which 
takes a lot of time, but deterioration can be evaluated by using a resistance measurement 
result as a standard of judgment. 

[00683 

[FfFcGt of the Invcntion') 00831 According to the present invention, a TEG having a test 
element on a portion of a TFT substrate can be manufactured, etching such as tapered etching 
is performed on a TFT element and the test element simultaneously, and thus, a resistance of 
a Lov region, that is, an impurity concentration of the Lov region can be more precisely 
grasped than a test element formed another substrate. 

10069^ 00841 In addition, an optimum quantity of impurities to be added can be obtained in a 
short time without relying on an experience of a practitioner by compiling an impurity 
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concentration or a forming condition and a correlation of reliability and them by a 
semiconductor element obtained by the present invention into a database. Further, 
deterioration can be evaluated based on by using a resistance measurement result as a 
standard of judgment. 
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. WH AT 15; n ATMRD TS: 

1 An evaluation method of a TFT characterized bv 

g step of forming a TEG and the TFT over a same substrate, each having a gate 
electrode over a semiconductor film which is form ed to have a low coiicentration impuritv 
region over lapping the gate electrode. 

a ste p of measuring resistance of the low concentr ation impuritv region of the TEG, 

and 

estimating an impuritv conce ntration of the low co ncentration impuritv region of the 
TFT bv the re<;istance. 

2. A n evahiation method of a TFT ch aracterized bv 

a step of forming a TEG and the TFT over a same substrate, each having a gate 
electrode that is laminated with a first conductive film and a second conductive film over a 
semiconductor fi lm which has a low concentra tion impuritv region overlapping the Ealg 
electrode. 

a step of measuring resistance of the low concentration impuritv region of the TEG. 

and 

estimating an impuritv concentration of the low concentration impuritv region of the 
TFT by the resistance 

— :aihexdn-an„edge-of-Jhe^lr^st-CQi.iducti\Le^^ 

conductive film, 

wherein a side edge portion of the semiconductor film is provided between the edge 
of the first conduc tive film an d the edge of the second conductive film. 

The evaluation method of the TFT accor ding to Claim 2. characterized in that the 
first conductive film is form ed from a TaN film and the second conductive film is formed 
from a W film. 



4. An evaluatio n method of a TFT characterized by 
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. a step of forming a TEG and the TFT over a same substrate, each having a gate 
filpctrode with a taper over a semiconductor film which is formed to have a low concentnition 
impnritv reoion overlapping the taper of the gate electrode, 

.qi steji of mea surmg^^r^^ o f the low concentration impuritv region of the TEG. 

and 

estimatin g an impuritv concentration of the low concenti-ation impuritv region of the 
TFT in accordance with the taper bv the resistance. 

5. An evaluation method of a TFT characterized bv 

a step of forming a TEG and the TFT over a same substrate, each having a gate 
electrode that is la minated with a first c onductive filrh and a second conductive film each 
having a taper ove r a semico nductor fil m which has a low concentration impuritv region 
overlap ping the taner of the gate electrode. 

a ste p of measm ing resistance of the low c oncentration impiu-itv region of the TEG. 

aod 

gstjm^^^ impu r itv con ce ntr ation of the low concentration impuritv region of the 

TFT in accordance with the ta per bv the resistance. 

wherein an edge of the first conductive film extends over an edge of the second 
conductive film. 

wherein ^ a^^^^^^ edge p oition of the semiconduct or film is pro vided between the edge 
of the first conduct ive film and the edge of the sec ond conductive film. 

6. T he evaluation method of tlie TFT accordin g to Claim 5. characterized in that the 

firgLgogd ^ film having the taper is formed from a TaN film an d the second conductive 

film havin g the taper is formed from a W film. 

7. A n evaluatio n method of a TFT characterized bv 

a step of for mjng a TjEG^ thg TFT over a e ach having a gate 

Plprtrnde that is laminated with a first conductive film and a second conductive film over a 
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semicon diictpr fiio i 

a step o f meq guring resi stance of the low concentration impurity of the first TEG: 
a steii ofjngMurinis resistCTce of the cha mid fooningig^ the second TEG; 

a step of measuring r esistance of the impurity repion of the third TEG: 
estimating? i m purity concentrations of the low concentration impurity re gion, the ch arxoel 
foTTning region and the im purit\^ region in the TFT by the resistance. 

wherein the TEG includes the first TEG formed to be proyided a side edge portion of 
the semiconduc tor film between an edge of the first con duaLyeJ^^ and an «dge ^ of„the 

second conductiye film. 

wlMgin. Jhe^^ formed to be extended an edi^e of the second conductive 

film over a side edge Po rtion of the semiconductor film. 

whexeinjM^^ conductive film 

over a side edge portion of the semiconductor film. 

The evaluation method of tlie TFT according to Claim 7. characterized in that a 

plurality of the first to the third TEGs arig provided. 

9. The evaluation mediod of the TFT according to Cl aim 7. characterized in that the 
first conductiy e film is forme d from a TaN film and the second conductive film is foimed 
from a W film. 

10. The evaluation mediod of the TFT according to Clai m 7. characterized in that edges 

of the first conductive film and the second conductive film baveAteP„er. 

11- T]lg,.gX^iu^ ^^Q" metho d o^^^^^^ to Claim 1 . ch aracterized in that in the 

TEG , a co rrelation of the resistance and an overlapping, position of the first conductive film or 
the second conductive film and the semiconductor film is obtained. 



12. T he evaluation method of the TFT accordm^^^^ 2. characterized in that in the 
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, TFG^ a correlation of the resi stance in the TEG and an overlapping? p osition of the fir<it 
conductive film or the seco nd conductive film and the semiconductor fi lm is obtained. 

1 3. The evaluation me thod of the TFT according to Claim 4. characterized in that in the 
TRH^ a correlation of the resistance in the TEG and an overlappin f? position of the first 
rnndnc.tive film or the secon d conductive film and the semiconductor film is obtained. 

14. The evaluation method of the TFT according to Claim 5. characterized in that a 

correU^tion of the re sIstajgjeJiLtlie TEG and an overla pping position of the first conductive 
film or the second conductive film and die semiconductor film is obtained. 

15. The evaluation method of the TFT according to Claim 7. characterized in that a 
correlation of the resistance in the T EG and an overlappin g position of the first conductive 
film or the s econd conductive film and th e semiconductor film is obtained. 

16. The eval uation m ethod of the TFT acc ording to Claim 1. characteriz ed in that the 
TFG has a test element for measuring resistance of a lowconcenti a tion impuritv region. 

1 7 The evaluation method of the TFT according to Claim 2, characterized in that the 

T:FGJiaK-.a-test-& lenieiit-fQr-4neasuring-r-ejU.stanG<^ 

I S. The evaluation metliod of the TFT according to Claim 4. characterized in that the 
TFG has a test element for measuring resistance of a low co ncenti-ation impuritv region. 

1 Q The evaluation method of the TFT accordin g to Claim 5. characterized in that the 
TEG has a test element for measuring resistance of a low concent ration im puritv region. 

20. The evaluation method of the TFT according to Claim 7. characterized in that the 
TFG has a te<;t element for measuriiig resistance of a low concentration impuritv region, 
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21 . A method of manufacturing a semi conductor device characterized bv having a TFT 
pianufactured b v usi pg the eval uation met hod as recited in Claim 1 . 



22. A method of manufacturing a semiconductor device characterized bv having a TFT 
manufactured bv using the evaluation method as recited in Claim 2. 

23. A method of manuf acturing a semiconductor device characterized bv having a JFT 
manufactured bv using the ev aluation method as recited in Claim 4. 

24. A meth od of manufacturing a semiconductor device c haracterized bv having a TFT 
manufactu red bv using the ev aluation method as recited in Claim 5. 

25. A method of manufacturing a s emiconductor device chara cterized b y having a TFT 
manufactured bv using the evaluation method as recited in Claim 7. 

26. A method of manufacturing a semicon ductor device including a TFT including a 
semiconductor fihn having an impm itv region formed over an insulating substrate , and a g ate 
electrode formed over the semiconductor film bv using a mask, characterized bv 

fonning a TEG having impurity re g ions in a plurality of regions on the insulating 

substrate- 
calculating misaligmneaLQf and/Qr after an a^vMjgJLSlej? 

calculating shrinkage or expansion of the substrate bv the calculated misalignment of 
the mask. 

27. A method of manufacturing a semicon ductor device including a Tin ;jnclud[n^^^ 
semiconductor film having a lov^.^ concentration impurity region and a high concentration 
impurity region formed over an insulating substrate, and a gate electrode fonned over the 
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semicondu ctor film bv using a mask so as to overlap the low concentration impurit y retrion^ 
characterized bv 

forming a TEG havin|^ a low concentration impurity region and a hi ph concentration 
im purit\^ re tyion in a plurality of regions on the insulating substrate. 

calculating misalignment of a mask of the TEG before and/or after an activation step 
of the TFT, and 

calculating shrinkage or expansion of the substrate bv the calculated misalignment of 
the mask. 

28. A n article characterized in 

that a TEG and a TFT over a same s ubstrate, havin g a gate electrode over a 
semiconductor film which is forme d so as to have a low concentration impurit\^ re gion 
overlapping the gate electrode. 

29. An article characterized in 

that a TEG and a TFT over a same substrate, having a gate electrode laminated with 
a first conductive film and a second conductive film over a semiconductor film which ha.s a 
low concen tration impurit\/ region overla pping the gate electrode. 

wherein an edge of the first conduct ive film extends over an edge of tlie second 
- - conductiye-film. ^ _ 

wherein a side edge portion o f the semiconductor film is provided faetw-een the edg e 
of the first conductive film and the edge o f the second conductive film. 

in. The article according to Claim 29. characterize d in that the first conductive film is 
formed fi-om a TaN film and the second conductive film is formed from a W film. 

31. The article according to Claim 28 characte rized bv including a gate electrode having 
a taper qvpt a semiconductor film which has a low concentration impurity region overlapping 
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?^2. T he article according to Claim 29 characterized bv includinii a gate electrode having 
a taper over a semiconductor film which has a low concentration impurity region overlapping 
the gate electrode. 

33. A p rogram for contr olling a dosaize for operating a computer that controls a quantit\^ 
of impuriti es to be added of a TFT provided over a same substrate as a TEG 

as operation mean sjor oMajm T EG, 
as means for memo rizing a manufacturing condition of a TFT or a design condition 
of a device. 

as meajis for judging an quantity of impurities to be added ba.sed on the means for 

memorizing, and 

as means for setting a doping apparatus of quantity of imipurities that is obtained 

from the means for memorizing^ 

34. A program for controlling a dosage for o perating a computer that controls a quantity^ 
of impurities to be added of a TFT that has a gate electrode formed bv using a mask and that 
}& provided over a same substrate as a TEG 

[Brief Description of the Drawings] as operation means for obtaining a resistance 

distributio n of the TEG bv making operation of a n^^isalignment of the mask- 

[FIG.l] A figure showing a TEG of the present invention. 

[FIG.2] A figure showing a manufacturing step of a TEG of the present in ven tion. 
[FIG.3] A figure showing a computer system of the present invention. 
[FIG. 4 ] A figure showing an experimental result of the pr<;scnt invention. 
[FIG. 5] A figure showing an experimental result of the prx^scnt invention. 
[FIG. 6] A figure showing an experimental result of the present invention. 
[FIG. 7] A figure showing an experimental result of the present invention. 
[FIG.S] A figure showing a TEG of the present invention. 

[FIG. 9] A figure showing an evaluation method of misalignment of a mask according to the 
present invention. 

asjgieansjrojjieiiiojjzin^^^ 

iiLajdeyj,c„^. . 
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memorizing, and 

as means for setting a doping npparattLS of qiiantifv impurities that is obtained 



M, A computer-readable recording medium that records a nrogram for controHing 

dosage for operating a computer that controls a quantity of imnurities to he added nf a TFT 
provided ove^ a same substrate as a TF?^ 

as operation means for obtaining a resistance distribution of the TF.G, 

as means for memorizing a manufacturing condition of a TFT or a desi^ condition 

as means for judging an quantity of imnurities to be added based on the means for 
memorizing, and 

as means for setting a doning apparatus of quantity of imnurities that is obtained 
from the means for memorizing. 

[Document Name] Abstract 
[Summary] 

36. A-j:jQjm3MJteJjJsMabl&^^ that rec ords a program for eiaBJiolling 

dasageJb r-Q peratin g a comp uj|;giJJiaLi^jaLtix>ls_a-^ o LimmmJiae s to be added of a TFT 

lOX 



of 



of 



m€mojdzin£.„and 

as jii^ans.-.ibL„^^^^ 
fmmJhe„meansJbrjLn,e^^ 
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ABSTRACT OF THE DISCLOSURE 
[Object] — The reliability of a GOLD structure TFT depends on an impurity 
concentration in its gate-overlapped region. Thus, it is an object of the present invention to 
obtain a resistance distribution corresponding to a tapered shape of a gate electrode in a -gate- 
overlapped region. [Solving Means] According to the present invention, plural TEGs ar^ 
manufactured as Lov resistance monitors in which mask alignment is misaligned with several 
|am interval to perform a resistance measurement on each of the TEGs. Consequently, a 
resistance distribution corresponding to a tapered shape can be obtained in a channel forming 

region, a gate-overlapped region and a source/drain region. 
[Selected drawing] FIG. 1 



29 



Oocument comparison done by DeltaView on Tuesday, July 27, 2004 14:53:137 





Document 1 


pcdocs://nvadoc_1 /301 607/1 


Document 2 


pcdocs://nvadoc_1 /301 61 0/1 


Rendering set 


Standard 





Insertion 


Deletion 


Moved from 


Moved to 


Style change 


Format change 


Moved deletion 


Inserted cell 




Deleted cell 




Moved cell 




Split/Merged cell 




Padding cell 












Count 


' Insertions 


129 


Deletions 


138 


Moved from 


90 


Moved to 


90 


Style change 


0 


^ Format changed 


0 


Total changes 


447 



